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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent not only void 
caused around a black character but also occurrence of a 
contour and a color blur. 

SOLUTION: An edge detection/color discrimination 
section 21 uses a special filter to detect an edge, 
discriminates a color and outputs a black edge 
discrimination signal Bk. A feature quantity 
calculation/discrimination section 22 calculates a 
feature quantity in a mask, discriminates whether it is 
a character edge or not and outputs a character edge 
discrimination signal EDGE. Then an AND circuit 24 
ANDs both the signals and the result is outputted as a 
black character edge discrimination signal BkEDGE. 
Moreover, an emphasis changeover discrimination 
section 23 discriminates whether or not void or contour 
is produced around a character through emphasis 
processing and outputs an emphasis changeover 
discrimination signal EMP. 
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rij , x?*;-t*&tt*ui r oj i:v>e>x«yi;^mM# 

^O&BWmZ^v i?£¥m.-tZ>t£<b a d d T 
H=3, lfeT'^x^^^fflStU *©aBHiR«:x 
y i/Hmfe-tZ&ba d d TH = 1 i:I££;*;il& 0 
[0 0 4 2] &fqj&m2 6TWU 4bfcttt*fflaP3 8& 

#©^«fcfWvflLl^fflS*U 3I#3§ (SUB) 4 0 

T*z<Dmtf#&b*>n2>„ mz, *<mmt. v&m* i 
nmm s u b t h utrntstix, w&&wm&ti*M 

®SaW^«XBB8 (g^subTH) «fcy*§V^ 

rcagsatcfco-Cfc^fe (JfO rij , 

"ttum-teb r oj ii^dfewsfi^ffi^snso ± 

i*Ufc*!«UC «fc »J jiJASftfcxy 2?«ffi«#fcfeWjtfi 
ANDHS2 7T'l&aa^#*'bi%, Ix-y^ 

[0043] 09 li. it^fi^ffi/ffl^gP 2 2tf>#t3i(Z) 

©*f&a3ift}[iis& 5 1 • ^204f^a»mms&5 2 • w 

jBH»5 3&l/AND|iI»5 4J:»J««a*l6. 
J&^MCffiSn, HfHHf (SUB) 5 7T'^OM (Mckm 

mm msw. zn^^xa. 

^T, *n€*Ui3R»5 8«tCgSteansBB«THma 
x, THmin, THd i f f LttMZft. ZOStimg 

mtANDm&szizxwgmt&iibbnz. -tut, 

rij , roj fcn-j-ff* 

■5. 3C9t£Mv^ft£3o<Z)|IiffiTHma x, THm 

in, THdif fn m2(D<m&nta,mm5 zizis 

«fc»J Satan*. 

[0 0 4 4] J^ti:<Z)^tt|^-S5ST**>oT 

it. ■e-OA^^^tCioTM'SiS. 3<D3££#/f, 
U £(Cg^'V\TlllMTHm a x, THmi 

n, THd i f f tf3J»j«*.&*l£. litTHmax, 
THmin, TH d i f f ^'JfiSfeftfflffllJ: 
OTtt. 5X Sv^rt^ffiffcUfcfc^Klfc&tlSiB 
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[0 0 4 5] #B^(Z)^S^TX^^i^iS 

*y***tjntf r u , e> roj t-rzz 

nx 2t®vx * tm e>ti6. <SBas!«©±»cx^*« 

rij , roj fcffi^ 

*qwttan*. ie«©iw»±. ®«it^P6 2tcfevx 

T, 2ffiv^F<g© rij <DHitI&£;*J'7>hLTa r 
eal, fOj «Iii^9>hUarea0^ffi 

10 6 3 ic£ivr±j£ac • at^3E*(6i©#^-r >tcfev>t 

rij £ roj ^MKi-SllBR*^ , » hStu ^co* 
^change ffl*34x«. #1x1*13 1 0 {C^f 2 

areal=15 • area0=10 • C h a n g e = 
3 

tM%£>tl?><, ZLtli> 3 O0D#gyta real, area 
0 , change SrHtC, HfgGHRfflS 6 4 ^JJEfiMST 
Hmax, THmin, T H d i f f (Dty V Wz.tf1ft> 

20 [0 0 4 6] 01 1 (C, ±fflmWm*R&G 4 X<D$iM<D 

JC*f-UT, ^n^tl^tflAMiflffimaxH, minL, 
d i f f H£»i>£^g&ffimaxL, minH, diff 
Ljt)^«b^e>4xTfcy, ftlfft [maxH, max 
L] , [minL, minH], [diffH, dif 
f L] 0>mfr£r£X'&m>>7$l 3{Cfgj££;ftT^£„ 
#tl/?^7 3 ©SulStCtt. areal, are 
a 0RX$2ig?Xi/Pi<D r l j fflBiSa r e a 1 
XJxmmmc hange Tfjofc* (S^S§ (A/B) 

30 7 IT-MUD -tn-enjc^LT^jgft&tifeH 

talTH, a 0 TH, c h T H £. fcifcicf Sititgl 7 

2tmz.z>nT^^z>, 

[0 04 7] SiTHmax, THmi n, TH 

d i f f flOiBRjWSco^TSW!-*-*. ***«©1B* 
areal^$SgEA;iV>i:§ (areal>alT 
H) it. Wc*Mm*miL J $>?l<WT% THmaxtL 
TtO ! U«maxH^tH'^7 3(CT^?^tU 

J^I^cCOS^a r e a 0^$>S@ig^:#V^i:^ (are 
40 aO>aOTH)H *M>«RS:«fiJO- , f>"r^©T?, T 
Hmint UT^^bV^lim i n L^-fe L/^ ^ 7 3 (C 
J:»;S^$*U **vJ£W®i:*tt«>«^|»fflmi nH*v 
^$tl€.„ /hSV^*^ttiiWa r e a 1 *Vh$ 

*»L<ttft*iR«KliBRchan«e^S<«: 
3^tC *tv\i¥tti«a r e a 1 
L < ItMjzjmm®. change ^/]n$ < -g-3 
T% ®^a real ZWckJxMSBfflL c hange T'fjo 
fcttfftSSa^iV^* (a real /chang 

e) > c h t h) m^mmM^mnL'Pt^^vT 

50 Hdif ft LTttPUV^^id i f f Htf-fer ^ 7 
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3T-ii^$tu *tuma>£gl&P&^8ti&d i f f L 

fcffl^T, 3^<DmUTHma x, THmin, THd 
(DffitxZTjkl, f=.mx>& Z>. -MIC, Hi 3 (a) Karf 

vis^&iz&myjKtwm&iot. mi 3 (b) © 
y *-r. ^-f^^^eu 2 o^6Ss*ai 

mz.i*\ m 4 »c^aswf^7*;i/* 

HT'&y, 01 4<Z>t>©{C|5gj£3;ft£&<Znrli& 

[0049]@i5ii £^M^©m^^38i3¥!l£ 
£fi&tf£:, 015 (b) (ZUexc, ^x«y^S|J{CA 

- # teases /ha a**^ >mmi& ' £ 

[0 0 5 0] mSM&-74fr*t:M&Aj1£C • M • Y# 

mmy) timzn. i&m* r u . 
/jvsn»6 roj *«ffi*ati*. zzx% ±izmmn 
ltd 09*1* r oj , -r^fc-fe, mmfeyjfr** 

%zmzw&'?z>z\£iz£ v*&mjm>&m~}*W3±-t 
z>z\ttfvsmx$>z>o mmtoxTwmm. 
m crmnm zm^z>ztL%*smx-&g>. nmrnt 
LTtt. 5 x 5 v ft<D&&<D&mtmm s 

&m\-ttdv}X'&<. TM&vm^mmMvtfffl (01 5 
(b) ©b' as) A^-r-szii^iw^zh^witg-efe 
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[00 5 1] #&®J£«5l^tidlM (ADD) 7 7T' 

M2nx&nwm<mmLW&#>*>4xr~& turn 

roj &t^z r i j (oaawjyeAfiBtM^EMPj&w 
e>ti^o ±iaisferapTHii 3&n%mm£>)* 

sanrvA^ EMP=i<7)mmte%mm*MLx : b 

&V\tf, EMP = 0fflil(t fijftW, |&£|?;fcJ:0<fcfC 
[0 0 5 2] M^^x>vS^!(^S|Jl 5T*«, i-Xb&^t- 

imtmbti. mx^v y«)eit*B k e dg e urn 
z\nb<Dm^itm£i&/T&\&^mi 6, gas 

:7-<;i/#gpi 9&tftfi|8M£/ft8iSi 8iCA^$n, 
[0 0 5 3] 01 GiZZLCDtiSM&miZTri-?* 5te"f. ^. 

i -v ^fij^siJ i 5 cox > v yttm/ewsew 2 1 afet>*(c4# 

m, mme m p TH£^ztix&mmvm*M&B^ 
EMPmLmznz (S3) . cin&oats^aiy^jffl 

30 s•^v^T, ifc-r, s4izxm&^Tm&wmtfift> 
n. jp*, ^ra7-r;i/^*aa (ss), 

(S6) «Sft5„ 

[0 0 54] _hiaS4~S 6T-<D^CDf$fflptygfCO^ 
T01 7-01 9 Srffl^TJWTtcSW^-*. M^St/T 
feRfefeSUl -feffliE^CDC • M • Y«#*»f>«/h 

M Yfi^5:^!c-r'5Tfel^^!0 ! a* ,: i6$tv.5„ 017 
ic^-r«fce»tc. Si ltd mX&x-yiffQ&fB^Bk 
40 EDGE^ ru fi^framfetiMffotv B k EDGE 
= 1 (Dm*, S 1 2KLT!fflBW»;e>L4HlJe«^EMP<3!> 
ftfetfttZnZo S 1 2T-EMP= 1 fc^StvSil, 
BkEDGE=l^oEMP=l 1 aSH^ 

ttntsc^x ^ vmx'&z nwrnz nx v <dx\ 
/T&v&3mm-tmt<ft2> (sis). 

[0 0 5 5] S12t:t. EMP = 0i:*!l^$*V'Sil, 
BkEDGE=l*oEMP = 0tfe»J, SSH*H5t 

mmmzm? t mm? ■ mutrntitz y fete u 
so Ycomtc ■ m • Y«¥*NiK:-eti-€ f n«s»^.e>ns 
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(S 1 4) . ZZT*¥-m&lZW.g&*-2>V>& C • M • 
Y#feH®jRKSS:J&<LT«egfe (HO lZ&-3l-fZt- 

it. m£&./T&vfe£® 1 6 izffiz. ibtxx ^zm-%$m 

CTEBk) T*frfoft£. SlltBkEDGE = 0 
[0 0 5 6] J^fC S4t©OT7-fM«tCO^T 

S*SftWjfiS*V&. 01 8{C33VVC $fc-f, S2 11C 
T, HtS^x >v *m&fS9 B k EDGE <Ofl3£*«f7*5 

n. -t<o*S9i*« r ij fcwean«i:wiw»j»Awe 

ff#EMP©*05&tffc£*lS (S2 2) . EM 

p = i&6{£ S2 3izx^my4jv9m^^$n 
s„ emp = o(d#^{3u ^tatiiifi^n^^. s 

2 1 T*B k E DG E = 0 tymZtlfcmMtmJC^X'it 

[00 57] LXtOWMlZ J: u . x^iatc atfc^* 20 

ti^&^ar^^fcjWSifctf^tBtc&s. #p*a 
nmvit* hi 9izm-t&oiz. iwwjy#^.fl3e«^ 

E M P &A* S n-T, JfcSC^X y im&IS^r B k E D G 
E &#B§t--53ilT'®aiCD^U#^.Jb^$tlSo S 3 1 
T*BkEDGE= 1 fc*ij5££.flSfc, t<Dffimt. S3 

2 (ct ig/s?&Stf>x * u - yx-(D 2 tz&gjmm 30 

Ha^QtStlS. BkEDGE = 0&<b{£ S3 31CT 

^*^&^-ifc#«rtgicfc£o i<z>j:e>ic, mx 
^ > v i/«fi# BkEDGEt mm y #X.W£{H^ 

[0 0 5 8] 40 

tofeto±ftt-wm£kmLxk\m£mzMnu tm 
$ ixfcjg^fc^ftjfeft e> tatm/m ^tm-t s 3 fc tc ± 
*>, iuifl* 5 -B*A#r- 9 izn Lx®mmm*tfct 

S^&T&So *4UJ>;L ±3B#&"^ K?i'>y 
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[0059] 2 izfrfrzwmmfsm 

it. mKD&*>iZ, S9*Sl|B«©*i5SJCfev^-r, ±IB 

$m&<DT- 9 tux, -mmxts'T- 9 (DW&oy 

mxit. ft$,r£ismxm^Mzjmm>T- 9 

[0060] *muD&*m3 izfrfrzmmtimfm 
it. R±©<te>{c, m#mi9Ema>jttiz&\,\x. ±ia 
mmtux. x^-mmxtiT-z&Tmmitmz 

8tf££;ftS#?£T'&So ±Mismxit. £^ 

mmizmntmco&mm^mu za^^im®* 
m*xmmmzfto<DX\ m<*^Tmv>±izim-rz>m 

T'^Sfcv^^Sr^So 

[0061] ^^(D»#^4 izfrfrzwmwmSi 
izMLxmm^y a )\s*ym*m-tmm%.-y 4 ^9 

aj&v^fcfiueanfe*^. *uf b^j ^ -aoftA*^- ^ $: 
mzmx& srifiW't s r fc ^t- g s fc ^ e> a&m 

So 

[0062] ^fgp^at mm 5 ic^sBi^as^a 

^A*-7-*-^CD^I5(©#fe^^©^i&ffi$:*^ #fe^c 

fc^T'$sfcv%o^*&*-rSo 

[0063] ^IgBHOft*^ 6 {CTb^^M^La^S 
J*. l^U:©J:c)tC, 11^4 $m<Dm&iZ33^X. ±fB 

fflgaswGffl&siwtcf?^ 3 fc^T-^5 fc ^on^mir 

So 
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[0 1 ] *mi®2$®&M^&Z> : r4 f JZ)Vfi 9 -M* 

[Em ?4 v^^-h'y-wm^mzm^tvt^ 

[03 ] JSfcfc^xy ^9teffl©*fifc«:a*?-;/D V *0T' 
[05] x.y^ffi/fe^g|J0«^5:^-r^O«y^0 

-e&s. io 
[06] x y 5;*m/fiW3£ako«!flitc«fflsnsag 

[07] y«m/fit!ijeaj®«ffli»c«ffl s^s±* 

[08] x^^m/fi*!ije»®«!3i»c*efflsns; n 

[0 9 ] ^fi^ii/^MaPcD^Sr^i-^P >v * 0T- 

[010] mmwo! l /mjm<Dwm\zmm s *i& 2 «g 

vx?©fl|T*&£. 20 

[0n] 4f«s*mm/^a5 £»r &88fiwraiw> 
[0i2] miw y wjLmmoym&zm-t^u v 9 0 

[013] (a) mg*IK©1ftSCD±SC&£Jit£^x 
y2?<0«SSn*»y» (b) U (a) ©x^S^WCii 
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[014] mm*)mxw'&mz.mmzfr&%mw&7 

[015] (a) te£^ff^<Z)^#^£^L£0T& 
»J, (b) tt (a) tC«dWMJ£7^;i/4f«^IS:iebfci|g 
SI£7Kl-0T*&5. 

[016] ns:^x y vw&m^&im® y «*.«syB 

[017] M^/Tfe^co^aSr^i-^a-^-v- 
[018] ^my^ )v^<Djsm^i7^tyti-^-^- bx- 

3t>£„ 

[019] cfraM^co^^-r^D-^-v-h-efe 

•So 

[f£#cD3&fE] 

1 1 0 mmxji'mm. 

1 1 A/D^&gP 

12 J/i— 7^>y*tiE» 

1 3. xmmmm 

14 feffiiEgp 

15 mx&^vvwm 

1 6 M£^T&Bife£gfl 
17 28BSy<tA/99 

1 s (tiiaai^v 
2 1 0 mmmjmm 

21 xvS^KWJ/fiWH* 

22 m&mwm/m%M 

23 3HKIu«Afil3l 



[01] 



in 



[04] 



[06] 



nix 



(11) 



4$B82 0 0 0-3 1 6 0 



[H2] 



110 
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A 
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s 








A 
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D 
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r? 


35 


m 






IE 






* 




[03] 



mi o] 



20 



15 



C 



Y 3X5 



[121 3] 



(a) 



x 



21 



/2g 



~3ANo)*-Bk£OGE 
^JEOGE 



.23 



[01 4] 



(b) 




-1/4 


0 


0 


0 


•1/4 


0 


0 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 


-1/4 


0 


0 


0 


-1/4 



- EMP 



f t t t f 

SfcSa 3 3 3 3 0 



— 0 
1 

« — 0 

— 1 

— I 



[01 5] 



JL 



-T* 



(0) 



(12) 4SBH2 0 0 0-3 1 609 7 



[05] 




iftffiZ 000-316097 



[H9J 



cvi 

CM 




(14) 



#F^2 0 0 0-3 1 6 09 7 



[01 1] 



64 
\ 



or tut 1 


•1TM — m 




tf«0 

htingt 


-m 


oOTH— m 




a A/B 


chTH 





■UH aaxL 

J L 



I 0 
SEL 



J-C 



J L 



SEL 



71 



72 



1 L 

1 0 

SEL 
1 

73 



Y 5X6 




C 5x5 



M 5XS~| 



CHI 9] 




(15) 



#gg2 0 0 0-3 1 6 09 7 



[Ml 6] 



BkEDGE*£j« 



sum*?***** 



UBttempTHfcifcttU 



L-S3 



,S4 



-S5 



-S6 



(16) 



#[$2 0 0 0-3 16 097 



[01 7] 




S14 

J 



(17) 

[mi s] 



43002 000-316097 




2H030 AA02 


AB02 


AD12 


AD16 




5B057 AA11 


BA02 


BA30 


CA01 


CA06 


CA08 


CA12 


CA16 


CB01 


CB06 


CB08 


CB12 


CB16 


CC02 


CE03 


CE06 


CE17 


CH09 


CH18 


DA08 


DA17 


DB02 


DB06 


DB08 


DB09 


DC04 


DC05 


DC16 


DC25 


DC36 


5C077 LL19 


MP05 


MP06 


MP08 


PP03 


PP25 


PP28 


PP33 


PP38 


PP43 


PP46 


PP47 


PP54 


PP58 


PP65 


PP68 


PQ08 


PQ12 


PQ17 


PQ18 


PQ20 


RR14 


RR16 


H06 




5C079 HA13 


HB03 


LA03 


LA06 


LA15 


LA21 


LA31 


MA11 


NA02 


NA06 


NA27 


PA01 


PA02 







